The neuroprotective antioxidant alpha-lipoic acid induces detoxication enzymes in cultured astroglial cells.
alpha-Lipoic acid (LA), an antioxidant with broad neuroprotective capacity, is thought to act by scavenging reactive oxygen species and stimulation of glutathione synthesis. LA shows structural resemblance to dithiolethiones, like anethole dithiolethione (ADT). ADT protects against oxidative damage, primarily by induction of phase II detoxication enzymes, in particular NAD(P)H:quinone oxidoreductase (NQO1) and glutathione-S-transferase (GST). Therefore, we investigated whether LA, like ADT, is capable also of inducing these protective enzymes. Our data show that LA, like ADT, induces a highly significant, time- and concentration dependent, increase in the activity of NQO1 and GST in C6 astroglial cells. The LA or ADT mediated induction of NQO1 was further confirmed by quantitative PCR and western blot analysis. This work for the first time unequivocally demonstrates LA mediated upregulation of phase II detoxication enzymes, which may highly contribute to the compounds' neuroprotective potential. Moreover, the data support the notion of a common mechanism of action of LA and ADT.